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Grid ESS are the new frontier of battery safety2
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2011 Chevy Volt Latent Battery 
Fire at DOT/NHTSA Test Facility

2012 Battery Room Fire at 
KahukuWind-Energy Storage 
Farm

2012 GM Test Facility 
Incident, Warren, MI

2006 Sony/Dell battery recall 
4.1 million batteries

2008 Navy, $400M Advanced 
Seal Delivery Sub, Honolulu

2010 FedEx Cargo 
Plane Fire, Dubai

2011 NGK Na/S Battery 
Explosion, Japan (two weeks 
to extinguish blaze)

2013 Storage Battery Fire, 
The Landing Mall, Port 
Angeles, (reignited one week 
ŀŦǘŜǊ ōŜƛƴƎ άŜȄǘƛƴƎǳƛǎƘŜŘέύ 

2013 FiskerBattery Fires, New Jersey, 
in the wake of Super Storm Sandy

2013 Boeing Dreamliner Battery 
Fires, FAA Grounds Fleet

2013 Tesla Battery Fires,  
Washington, resulting from a 

highway accident

2018 Tesla Model S catches 
on fire during normal 
traffic/no accident

2018-2019 A string of 21 energy 
storage system fires in South Korea 
leads to suspension of new projects

2019 A fire in an ESS in Surprise, AZ 
leads to an explosion injuring first 
responders



A collaborative, Multi -lab effort3
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Lithium-ion and general battery safety concerns4

Á Energetic thermal runaway
Á Anode and cathode decomposition reactions

Á Electrolyte flammability
Á Low flashpoint electrolyte solvents

Á Vent gas management

Á Fuel-air deflagrations 

Á Wide flammability range of decomposition products

Á Thermal stability of materials
Á Separators, electrolyte salts, active materials

Á Failure propagation from cell -to -cell
Á Single point failures that spread throughout an entire battery system

Á Managing residual stored energy

Á Diagnostics/prognostics to understand stability in the field

Electrochemical energy storage can improve grid resiliency and enable new energy 

generation technologies, but the batteries themselves must be safe and reliable.



An example of thermal runaway5

Video not available on uploaded presentation due to file size constraints. Please 

contact Joshua Lamb for more details.



Sandia Laboratory Capabilities6

10,000 sq. ft. dry room space

Prototyping for thermal batteries, 
Li primary, and Li-ion cells and 
batteries

Battery design & development

Performance and abuse testing

Forensics and analysis

Fundamental electrochemistry

High hazard test facilities 



Long-term safety and reliability7

See Poster òLong-term safety and performance of 

commercial lithium -ion cellsó by Y. Preger

Batteries could be in use for 1000s of cycles, this 

work looks to develop a better understanding of the 

reliability and stability of lithium -ion batteries late 

in their life.


